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Applicant's or agent's file reference 
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International application No. 
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The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

SONY CORPORATION (for all designated States except US) 
MIURA, Masayoshi et al (for US) 

International filing date : 25 August 2000 (25.08.00) 

Priority date(s) claimed : 26 August 1 999 (26.08.99) 

Date of receipt of the record copy 

by the International Bureau 12 September 2000 (12.09.00) 

List of designated Offices ; 
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ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 
| X | time limits for entry into the national phase 
| X | confirmation of precautionary designations 



X requirements regarding priority documents 



A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 





The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized offtcer^^ 
Telephone No. (41-22)338.83.38 
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national application No. 

PCT/J POO/05771 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 



The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PCT/IB/301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the 
priority date, provided that the election is made before the expiration of 19 months from the priority date. Some designated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee, is available. 

In addition to these procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices. It is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 

For detailed information about the procedural acts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, seethe relevant 
Chapters of Volume II of the PCT Applicant's Guide. Information about the requirements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 

GR and ES became bound by PCT Chapter II on 7 September 1 996 and 6 September 1 997, respectively, and may, therefore, 
be elected in a demand or a later election filed on or after 7 September 1996 and 6 September 1997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has 
the right to file a demand for international preliminary examination. 



This notification lists only specific designations made under Rule 4.9(a) in the request. Iris im porta ni to check, that trrese 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 15 months from the priority date. If it is not confirmed, it will automatically be regarded as withdrawn 
by the applicant There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit. 



For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy 
of the said earlier application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 1 6 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 17.1 (a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 16-month time limit and may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 1 6-month time 
limit is the filing date of the earliest application whose priority is claimed. 
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REQUIREMENTS REGARDING PRIORITY DOCUMENTS 
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From the INTERNATIONAL BUREAU 



PPT 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 


To: 

IXVJIM:, AKira 

No. 11 Mori Building 

6-4, Toranomon 2-chome 

Minato-ku 

Tokyo 105-0001 

JAPON 


Date of mailing (day/month/year) 

03 November 2000 (03.1 1.00) 


Applicant's or agent's file reference 
SK00PCT80 


IMPORTANT NOTIFICATION 


International application No. 
PCT/J POO/05771 


International filing date (day/month/year) 
25 August 2000 (25.08.00) 


International publication date (day/month/year) 

Not yet published 


Priority date {day/month/yea r) 

26 August 1999 (26.08.99) 


Applicant ' 

SONY CORPORATION et al 


1 ' IritLrS ° f ^ date of /T Ceipt (6XCept Where the letters " NR " a PP ear in the rioht-hand column} by the 
S 1 ' 0 " 81 Bure f u of * he P nor,t y document(s) relating to the earlier application(s) indicated below. Unless otherwise 

Hn^ 6 ♦ V ^ J appe * n ?0 n6Xt t0 3 date ° f receipt ' or by the letters " NR "' in the "ght-hand column, the priority 
document concerned was submrtted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 



™ it P ^ ar , ln9 " eXt l ° a . ^ ate ° f receipt in the ri 9 ht - han d column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 1 7.1 (a) or (b). In such a case, the attention 
?I~ e T ,S d,r ? cte ^ t0 Rule 1 7 - 1 <c) which provides that no designated Office may disregard the priority claim 
within TtfJ ^ e ore 9 ,v ' n 9 tne applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 

a Provided bv rI 6 ^? '? m fhf " 0t T°? ^ re ° e J Vin9 0ffi ° e t0 Prep8re and transmit t0 the '"ternational Burea u 
USZ J 11^^' res P e «. lve| y- ln such a <»se, the attention of the applicant is directed to Rule 17.1(c) which 

provides that no designated Off.ce may disregard the priority claim concerned before giving the applicant an opportunity 
upon entry ,nto the national phase, to furnish the priority document within a time limit which is reasonable unde^he 

circumstances. 



Priority date Priority application No. 

26 Augu 1999 (26.08.99) 1 1/239145 



Country or regional Office 
or PCT receiving Offing 

JP 



Date of receint 
of priority dortnmgnt 

13 0cto 2000 (13.10.00) 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

Magda BOUACHA 

Telephone No. (41-22) 338.83.38 
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PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 
08 March 2001 (08.03.01) 



Applicant's or agent's file reference 
SK00PCT80 



International application No. 
PCT/JP00/05771 



Applicant 



From the INTERNATIONAL BUREAU 



To: 



KOIKE, Akira 

No. 11 Mori Building 

6-4, Toranomon 2-chome 

Minato-ku 

Tokyo 105-0001 

JAPON 



IMPORTANT NOTICE 



International filing date (day/month/year) 
25 August 2000 (25.08.00) 



Priority date (day/month/year) 

26 August 1999 (26.08.99) 



SONY CORPORATION et a I 



of the internat.onal application is required be Z^ltX^l sp^ ab0Ve and "° ^ 

2. TheJoHowing designated Offices have waived the requirement for such a communication at this time: 

ISSr those Offices do not require the 

3. Enclosed with this Notice is a copy of the international application as pub.ished by the Internationa, Bureau on 
08 March 2001 (08.03.01) under No. WO 01/16935 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54 2) 

dat ^e'rn^^^ m^eteo^ t£ ( °' "T '? . S ° me ° ffiCeS > ^ ^ 

examining Authority before the expiration of 19 months from the Drioritv date competent international Preliminary 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

^o%!^!^ Contracting State which is bound by Chapter „ has the 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

Cne^rmTc^ 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

J. Zahra 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1996) 



3871391 
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©B»K:H-rsWB5SMft*fTV», *' h A7 >y ^MS© 

>mm t * mm u *r*t-a-©ni&i£s t * jt« -r 
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2. Wkm^T)^ OPTIMA (F>*kW&. 

2.1 m m 

mm? % ^mmmfrVrvmm* optima 

(Organized Processing toward Intelligent Music 
Scene Analysis) £0 1 C^-f. OPTIMA 

(frequency component), (musical note) , 33 <£ 

r/ffi* (chord) C-pi»»-C0HK8fc*£j3cU 

2S»#c*t-*-* r tt*tt**j[iO]K:ffla-rs. 

3fc#l3*T ? .'W±, (A) bOMSISB (preprocesses), (B) 



Knowledge Sources 




Monaural Music Signal* 



12 1 MS* f n> OPTIMA «±#& 
Fig. 1 The OPTIMA processing architecture. 



(main processes), (C) ftJfSSig (knowledge 
sources), £5 XZf ( D) {ij7J 7*— * £jjJcSB (output data 
generation) © 83 o©3|5 

&£M3S#{5i (processing scope) *klfoj&t 

M*#i©{51&£«f#T)-£*:*©^ 
VT^^v h? — ? mi&X- -y — 7 ; hypothesis 
network) *fl|*.-CV»4. fiSfc* y l-7-?B, (1) « 
8HRJS3, (2) M, *iJ:tf (3) SI#©Ho©ffl^S 

©Ptn^to. mttti ^©^cttjs-rsie^* 

CfctL-C, (a) ttfcKOiB^PWB^fctttecH^PtWl 

^©iit#B*si©i£ft *fr5 * b a r v ymm* 

)V (bottom-up processing modules) , (b) J4^S©1^ 

e»jsftac©fiv»peji'v©iiWR*3R©ae«*fT 

7°^" ^iHil^^a-'W (top-down processing 
modules), (c) «rHa©lt»K:BBrstt**a5«ia* 
j^jl— ;U (temporal processing modules) , ©Ho © 

sound formation JJ «fc T/ source identification) , 
©tt$8£ *> k C?DW©flBB*^-r 4*13 («flgHEfft 
: chord recognition) ©~od5$>£. h y ? 

fllfiRWflfUHlf-^ : note prediction) k, M©««* 
fc k C^*»SE^-ESi©fflA» ^ b $ CRt Sfif$g££ti 
^j-r-Sffla (M^fflft^^MWBfl--^ : frequency 
component prediction) ©ZL"3;&S£) -2>. ^FfajT? 
IqjcDMS^^^-^fc LT(±, OT©iit^cM"**5lfS 
S-tr^lT&M (WSaSHMSffr-^ : chord transition 
prediction) k, BfMttCiittf ^^©M^* 5 

-^©^^^i-s^^ia-rstffs^ai^-rsM 

(chord group creation) ©~o£*£>£. Z.iXh<D%M. 
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# 



±MSSI5 #40.31* ^i—/M±, ^-ft.en<& 

3»e«t4tttt7'-^ (^ill#1ff$E : chord tran- 
sitions), imfcWJS-rsWKM-rsflSf-r-* (fa 

s^^elffg ; chord-note relations), J##©^£-(;: 
ftL if <D J: d ^fD^^S^O W-Sd^/u-^t L-fc <f>" 
© (fOW^^— ^ : chord naming rules), ^^^-^ 
j£-f 4««»fiS5}"EM-*-5 7*-* (MSB* : tone 
memories) , ^QlkWm-f 6 «HSffiW (Wfe* x A- : 
timbre models) , 33 X rfm^Tf^Otz tb(D^iWfii^— 
)\s (perceptual rules) 3. CI ft £ © 5 % 2fcl§:£ 

MIDI (Musical Instrument Digital Interface) x — 
9 1£ if B l^fcJ^-CtB^J-r ZtzltXDb ©T*£> Z . 

2. 2 ffe^^WtSm^/f^^^u ©Jt£c 
BJK«HlMt5-*f cgB-r 4 WSIS [10] © a ■£ t, d? h A 
7- y 7 p «ya«»fCtt'Sc < «* ©«#R©«E#*#*L-fc 

t , Lesser hV^.X'h IPUS (Integrated Processing 
and Understanding of Signals) /d->'x^ h fiSfglf 

i — is =. > h tL^-v-^U^-i — i^i > hS/X 

f-ATJb* [13], [14]. a»o4Q.a*^^-^©ftsic 

^xA-fcte^ilLT^S. -fib, tS^W^f/^, g 

^^©^StLT^ X©5£3ffiKS^< Wsj^x* 

Tit, #^-ryu©:£a*JiJffiLAi&<,\ t£@<?>© 
*t*.m/ ©&#**«« (SS#) hK#g6 L 

* tz Lesser © IPUS i'^rAtt, JUS* x ^ td 
So'UTUS [15], 2^*7*^ fc, jggfc©*^— 

£ T&LJSaSjSfr-f S fcv»$ jSkjshtW:, *R*x* 
^fcRItRT**. LA^L Lesser ^©^S^r^-Tfi, 



flMB©*E^J3J:tf&«©Sfl«tt^«fc Lttx^n 
S«J»-n/ — ^ G i -5 T frto *t T *J D . 1f © fc * 
©jeJMftgtt* 1 *^. - ©*:*, *!HH©5cJ£'tt J <f«!.3B 
©W8M££flS«-f -5 fcfc©tH«M'->i'©8ISE* «^*s 

C $5 5 ffiS ft ± © * * % A ft If J: 

3. 1 tSW^coiMil 

fiya©*rak"r*ff*»*K:*jB-5tt*fi© 

pgjffri, TA^^t» (C) 
(N) wov, iJit/M (S) L/-i;uT£>£. jf 
KM^-^^^oy- K fcf ^V^/K^iy - k« l*f 

©#JJF*f£U»4©-C, — ^^«#lfw-<;w©1Sife© 

iB«J»«»V"<^©y--K-C k ttfliS#teKJS»4 
««»ric»iE»i, l^i'^i'©/- K-Ptt*n.a#ffi 

N-gram ©{SUi^^-^^fL^^-rs. ' ^.^©d 



(Chords) 



N-level 

(Notes) 



C-level 

(Components) 
Processing 



Node 

A Soto* 



D B 



Time 



i HypothcooaJI 



Noda 
A Set of 
Hypotftoooi 



Node 1 


Node 


AS«lof ^1 


ASttol ^ 


^HypotfMaoa H 


^Kypothoaeti J 



Node 

ASMd 



"} f Node J 
1 J U Hypothcnoo Jj 



Node 1 


Node 1 




A Set d )! 


A Set of | 




^HypottMOMjl 


Hypothoooo fl 





f — ^ — + 

I Scone k I &one k4>l> : 



Scope [ Scope k I scope k+l' Scope k+2' Scope k+3' Scope k+4' 

Fig. 2 Structure of the hypothesis network. 
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Z. & r 7 JU- V Oflff- 60 k t" T S (D^MS^r 48j 

±©ffiB8*, *ftM«*tLT«!#t4. 

«T 3. 1 ©ISH©rt£?tt. Pearl [16} < © 

Tfe-5*i, 3.2 Ta«**a3g-r 4*63*^3.— ^O* 

Krfg^\ 02 CTKLfcy— K B i;f gfS. B © 
^©/-KKfiH#S;h.SfEK±f** fcU BT 

k-rntf, b c««fsns<ESi 6= (6i,62,---,fcm) 

©AMIS'** hfl/ BEL{b) tt, «H©y— F©ffiK 
B£L(6) = P(6|D£;£>5) (1) 

P(£>+ , £>i I 6) = P(£>b I 6) P(Db | b) (2) 

*<EJ£-*-*Ltf ^ — F B ©iESft©#|R**i* 

**Ltf, B ©m (■?) «©y-F©ffiSft©ffll*fi B 
©^ (ft) ffiI©/-K©iESl©«»K:*>*>to6r** 

P(6|Z?+,£>b) =aP(£>i|&) P(i> |£>+) (3) 

^©«©^I3tt, ^ Wi'CfcffE-f 5S5!i|5)±©fR£ 
C a ttIES'fbj£tt-CJbS. A(6) = P(D£| 6), 

tt(6) = p( 6 \d%) t&m-i* 

BEL(b) = a A(6) tt(6) (4) 

k^s. A(b) t±y-K b k •?-© J Pi|ij©y — F k ©Hfl 

5£(4)J:9, JB££(b) ***4fc*K»±, A(6) k 
tt(6) ^iTJf A(6) COUTfx 

-5. B © A: #g©^£;i/— h k"f SS'.W^^-Stt.S 
£> fc - k»< k, 




treflHga<i»£afcfcte wn vol. J79-D-11 N0.11 

^(*)=^ri p ( Dfc " |6) (5> 

k*S (iiBifcSi). flU &©(EK=(>*3£*ofc 
k#©, ^©MT©ffiift©&iCtefciRj£L-C^4. C 
^fSK A; #@©wy- F E tz^tzt-?% k, 

P(£>*- 1 6) = J2 X (e<) P{ei\ b) (6) 

t 

t*5Ci:i?St50r, 5£ (5) fc^-fc>ii-£ k, Hid* 
fc-?^©*^** (i-%£>*> P(ei\bj) *kf) 

#fcr tt(6) co^tf jL5 k, 

tt(6) = J^P( 6 |oi) j^ttO JI A m (ao| (7) 

k#£;i k ft*, fit m « B £fifc< B ©ft 

5$ (7) ©cfigaii©^ 3 ^, BEL(a) ©ttj*fc iSHTjMI 
^fe©T*-S*^, BEL(a) £ff-»U*:fl#;£-C;b;&>o 
TV>£. -?• ^ T, tt Mot^T ^^"^^©^{W 

S(4)K*IV»r, ^^^©sM^W** 

«Jtt4Cttfi3^fc. (SSL 
K©iEK©tt«B*»«fe*-3fckS, ^©y— FOSk? 
©F^©!*3itt (^(2)), « J: xf* © y — F ©^l^i© 

mcomm. (^(5» t**. »x©^, m^-< 

yu^feV^Tftl^© N-gram{ggi*^i#L-r^t), S/c 

*><=>-r^££ k#^4 i k*«TS 6©T, HU^©M 
tt©{g^«SS^rt)©T*fe5. — ^, ft%©Su£tt* 

^^tr -> x x A W- S W9BiK-&©««ia, 
ffiaft5feflR©JKJ!EC g ***** 0 , fitS©{H»* s SST- 

j^fiT**. Pearl©^^ *JT>*y h7 — ? te, - 
©±■5 LTHS©T, «*W*»#fca 

3.2 ^n-a^E^j.— )l>0)W)fE 
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»;fc/s*w»#*T©fflJi* optima tziow zm^cvmrni. 



)PTIM 



f A : To parent node \(From parent node) 
\ 7Z : From parent node,/ 



7t 



II I H 

H-Creator I - B-Holder L_ 

Hypotheses 

A\ /Ft 



J 



HjpotjMj 
at Parent Node 



H-Correlator 



(T o child nodes) 



(An : From child node | 
7Cn : To child node / 



Fig. 3 Modules required for a node of the hypothesis 
network. 



7 — — Fk::»v>t#c© J: i s/i— 

13 ©i 3 4. JUT, #g 

t2>/-K$' -B tl, -A 4: LT»Wr*. 

(1) 5t{HS*^r (B- Holder) : SUSSEX h 
)V BEL{b) S-fSfSL-. e$££-t±S. <RK*y h7-? 
© — ocd y — Fid— of^Mts. 

(2) iggi^ 'Jx-^ (H-Creator) : &Sfit19& 

(3) {gg£rj y ix-^ (H-Correlator) : BMg-T 

«flH5*/i'^tt, g#©glfc^©T?&Sfc, 

**Le.fc©a«©fc4t>©7"Fux*B»bT 

B*H^ft©^fc»Jl#fa©^fc*K«l'rS£ t 

5 * if, fiBr nTllffcttlBK: * o fc fc S Kjglb 
5£ (5) *5«fctf5S (7) Cft^TrtaHKJtS'** A *fc 



tt rr ^^|E-rS. C©^«, j£ (4) C «fc -o X BEL(b) 
fflffijh^^CjK-T^* A k tt, oJt) Ab(o) *JJ:t; 



A B (a) = M'A(6) 



J3«fc 



(8) 



(9) 



K©itflia*A'^K*J-#-SiStt©±SS**»Tf 4 t, 
h y^'J' V^o-feXTJbifiKa 'J ^ — * **iglft U 

ftn»«*#RBur arsis'), P(iv|5), p(c|ao £p 

ft5. ;:t- P{S\S') ,±SI#© N-gram ©S^St 

m, p(n\s) «**«]*©£ #*sfFW©#w**m3s 
-raw*, *fc p(ci^) tt*5#tot tibsis 

inoiicu, e«-©je»©jRHkftofc y 
ftfe©-r^T©-?tac*rixT a 1 7T ©eaj 

J£©*«-fr<^, Wt/PMgy — Ka»e>© a itzit ir iz 
y - F ©«*«— 3£fflicit UfcBfr£TBSM;&fa©^ *«J 

n, ^©PUM^iRj^^k t b^ffimrz. 

ci?T|iffiii.44*t5. Iffiiilllli, 
(M*»/£-r*««ft/R#©*7** 

y>^) fc, (#wc^v»t©*«s 
momm) tm&ns [i7]. «t, ^tL^>©^a 

4.1 Jtw&jft&a 
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ft t i& c*f u -c « tn k * a 

©i4K*p<?ji.TS^&fc©-r£>.5. -r **>t>**'03 

CULT, ffl«»fiS#©Sffl«Hffi©WlfcfcS«»J» 

5>©Sz_t o B#lij©[5]RF'tt©W^* J M^ii^o^:^?S<' : > 

©ftlUC i ixtf , AH** t° >y f- fcfcnlTf & <fc 5 &3I2§ 

*LC*JV»Tfe, ««»jS«-©3LtDWfSU©-^ntt»+ 
msgSJ^TtJ)5^ ti*A^T^5 [18]. *3S, — 

T»i, 3^M3tT«©^^Vi4)©i:-r-5. 

ST, _h©-o©{g^©TT©^l*M«, 
fie»K:»8l«EBai*©-i**ti:S[±0fiFSy©-fnfc t»-5« 

>'^tC*5^-5fWffiSE-o J ET ! '>'U$-fflVi-5 [17]. 

^K: J t©Wffiffi*s»E^S*tSk-r4*7*^-C*D, # 

tfiFZtlX [17]. Xltt [17] C J: JiSHSfiRfl- 
©W8IKIW«©-**ftK: J: o T#g8ft]ji:©£U 

mn* Co t ufc t s, 

m = l-(l-c fc )(l-Co) (10) 

ci^T^fflW 5 #4tfct t» ©fl**n:*©5*ss 

(1) «fcffiV»««E«©«IS[»^*^7X^^C'' 

Ci tt4 

(2) fflfcft©ffiv»IBK:JSift»jat#£jfefiU Ci 

k©S§gfta*m e £ 9A#^Jii£$U£7>£JI.tt5LT, »f 

(3) vi-T^©^9X^ct«^K:J*UT<), 
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m a i 9 A^ V^M^iJc/iJc^^MJUL-C, Wilt*??* 

(4) cnS-fr/cS:? 7X^+'il>^BtB-^=5c< *r* 
* -P» 0 iS-f 

(5) ^^x^'i^-o^T, S§ggd* me 

:;tm s ttSU©^i:*n^:-r-sfcj?>©?tll14c*tt-5 

f^T, 3Z±9^F3ni* 1 ^7^^'t , 'C''©flBJft»ri65'©SLh 
9B$M£ 0 fij C £> -5 CO SLhflBf^JC 

M-rsswfflifiB«-iiAb3a:(r>t)©t-rs. d*Lttsa« 

(shared component ; Igji&CiiHa 3J1 

fflSfifci©) Srt:«>-CfcS. J»_h©J:-5* 

SM^CJ: 9, AH* 1 — o©WtHI< prtEttCifS^TO 

L*»U £© J: a tttftffrtf WTtt, ^^©S 
*««»**fl6©M©S*«l«»©fiE»fifC*^T 
v»*«& (H— — 7'g© i &e) ctt. - 
*ie>&B!l©llM&£ LT^7X^ftt5i 
v>. *c:t, «««tft*"l*Jtka* i a ***** 
■^Sn-5-(g|tt^ =b^fi£t-5 *>© k Lfc. £©IK, «t 
(Rc£ < ©{gt&^C&^J: 5 CtSfcft, RRK 
S6#tSM©*bfc»K#JlR*tS:tffc. ft 
APIlSSHfR* 3 k Lfc k § , MM 60 ©WK 
MIT (60,60), (60,60,60), (60,72), (60,84), (60,72,84), 
(60,60,72), (60,72,72), ■ • • fc*©«<ggft*±JiJt-*-*. 

4. 2 ftXPlJgftlS 

Tff 5. ^feSIWti, ^ifcMCJMff©*!!!.***© 
«3t5?*%*UTaS?Lfc 41 ©^7> — ^ CgB LT 

>-?0±4;t«)*j!lK^t. ±j3WWfr#f©*^ 
a 95% k Lfc. *fc, *fe«EHI©^«C* n k L/c k 
#, MfelitfiSn±T' n ^7Z<DJ£m^b LTI 
t * J T*# -S k « L, r k ©^fem-L.>*J J: T/ 
dtk«*^lkfT3?!l*fFfe*f^ (timbre model) kL 
Ttt«*K:W«Lfc. '©k *, i WlsbW^-?^** 

^Qjaf-^v- a izm-tzmm *sc(ii)Tjtaj 

t5I ti5TI -5. 

1 , exp(-^D^) (ID 
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Table 1 Examples of parameters used for principal 
component analysis of timbres. 



• *^»ff?U*Si-. I^«i©*f£* 
5.1 xa m : M 

^SrfBtiS^ LtfrftJSfeiH (i^Ktl : tone memories) 

*#fiars. - 

Tfc = {ay}, 

ay = ( Py, /y )- (12) 

fc#g<D#^lBtST fc fi, ^-7-Hp, A 
SEftfi / «-H3Rfc-r* 2#7C^? h/u ay S-il3|ft 
■rsfryj-P**. iib^7-ili, ^©^WIBtl^© 
JS &!&&#© 7 -« C =fc T jEfrft * *LT *5 0 , 
$fc«ift»fiEtt, ^©#^!5tI©S#^M©H#P e W 
iSffifc©tfc*S?-. fr?U©4HT (i) B*otct*ii 

4~20ggT*5. 0) »i«ffflfiD-^^^U^ 

^IraXTfi lOmsrkK l-tt-^^ufc U 
«*80©-^>:T;u.6£fco*:. i&WgBttUDfcE&H* 




04 mm 

Fig. 4 Tone memories. 



5.2 

«©}%, ^WM^C^TiRlftEte© **«>©«• 

c^*frs#jf«»j£#©ffiffi£fc%j*Lfc. -rarfc 

-sms^- 1 mmtttizms.m. t ©m©ek utu. 
^ c -cmm z> a, 

F TV 

D = EEK-^'I-^ (13) 

Z — 1 J = l 

(BS^ffi-&«ttea#ta[©««*fi6»iESiK:*i^Tffl 
^■iS-&*©ieMtt^ifii©-9->r/u^i©«c, py- «M 

*ffi©««»ia»©^7-, py, /y ttRB^iS-&W© 

««a^#©'<7 4. £©mc 
a. -r <c*>^, s^r©jss[»us#tt, k*r£±-c, 

JH-&»^ff©«»»j«fl-*«l''i> fc U— ^©t^ISt «• *> -p 
JEMAfti%:-rt15.mTZ> (@5). i©»^, 12 5© 

1757 




Probability 
Density 









i Distance 





Dmin 

Fig. 5 Conversion of distance measure into probability. 




Fig. 6 An example of spectrograms. 

©ttJBfcfcSffl* (:T&;to*> P(C|//)) fc^&T. 
6. ->X7"A(7)I|)^J 

EI 7 *>©«©«**«:, ->X7"A©HuMSSPTttaibfc 

ft a. 0 — Wit LTA*SBfi*»«> 2#g©#l 

i£{£* J ±Mg|5CA7JSn-5 fc, *f 4.catfc*f 




Fig. 7 Frequency components extracted in the 
preprocessing block. 



^**i8» * *t * . J^Tl*, 02c*UfcJ:5 *<EK 

©y-F*»«D«S*x, (EK©«W**fl^-r4. 
-OTSJELfcB&ST, itfIM*©4KK*:s';*7-Aft>5 

7. fF fflfi H f* 

*»XTS3Ki-*««ttt^©««»c3?rL, 

^a.-/u/fkf*»flF3-a:^*#©MaS3BMe* (-© 
tt#s/*?-A©SHMg»fc*tt-r) t, flMSHEK^JS 
*1*IKfe£*fT-9 £*£©#$»& K t 

7.1 is a 

ffr&L*:. cz-r-tf-v^fctt, ffifc©Mflr#J»B 

ti, Iff^C^^Hvh (cfcSiSB), h 
(f), h'T-/ (p), h7^7h (t), i> «fctf^M * l> 
v (v) ©5flBB©e«*W*«WLfc. 
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mjc/^mmmfrmtD&m^r* optima ejmsireoBm 



)pTtm a c * » z> m^owm 



MIDI y- h#-*§- 60 frh 83 iTOlto?, — 

d d -TfHjStt (i, MIDI 5/ — ^ 5" 

©iEigcBfPtgte 750 ms fc Lfc. 
jS#©fi3r»?#**MK»©lllflEK::*:S 

(1) ^ 1 <DS^;S? — S 

(2) ^7^20f^^->' 

nwcfg^-r-sir^©^^ tfc i*b**i.5©se» 

©at», 1 KJIS'Srvifc© 

(3) ^7X3©$t^7-^ 

7.2 J|iMttfltA<a*Rfll 

SMS 

« = -, /? = -, R=±{<*-0) + ± (14) 

n n z 2 

{lb, n\tXtS (JEW) K-&*ir*»»fiF», a t±ttj 

WWfc : &ft©ir'6-e»36 s *fcttPSWiEL < fcvv&ra© 
ft-rsbs. ^(i4)Kids»a i/2©mKkJniJ(ttx^— 

^^^©^^©^©Tafe-S. ->xf Ai 5 A 

iE^-fb^ioT, ^-^-c**iSo-cvi*xtf r = 0%, -r 

7. 3 ^ 

EI 8, 0 9, *5 <fc T/EI 10 OT<KK£j«©lll£* 

is 0 , 3Effl©**tt* hA7 -> ^©MiRBi^jaayffi© 
Jfr&ftflss-efc*^©^*, Sfc^ffliJ©#(ixK h A 

r y /©ftfiM^acjait h >y ^©w 
flttfta^flwwff^* y » - s *t, m^^ 

^^■c k ©1t«tt^*fTr3fc*fr&©te***ix^ r n^L 
Tv»5. ^9 7©«tt©*SEK:*iv»T»i, «W©»^ 



Right: With Note-level Integration 

Left: Without Any Integration ] 95% Confide nco Interval 

64.5 72.0 66.5 51.5 63.3 57.3 67.3 38.3 



43.5 40.5 6Q.f 27.0 49.0 47.0 473 30.3 



100 







1 






S 

PS 

i 

— " 








1 


tft 



2cp 2fp 2tp 2vp 3ctp 3cvp 3fcp 3vfp 



m 8 m^wmm<Dm&mm 

Fig. 8 Results of benchmark tests for note recognition 
(class 1). 
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Fig. 9 Results of benchmark tests for note recognition 
(class 2). 
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Sound Source Identification Using Adaptive Template Mixtures 
— Formulation and Application to Music Stream Segregation — 

Kunio Kashino and Hiroshi Murase 

NTT Basic Research Laboratories 
3-1 Morinosato-Wakamiya, Atsugi-shi, 
243-01, Kanagawa, Japan. 



Abstract Sound source identification is an essential problem in auditory scene analysis when multiple 
acoustical objects are simultaneously present in the scene. However, little work has been done on sound 
source identificaiton for a multiple-source environment. Here we propose a novel method for sound source 
identification. The key idea is adaptation of templates, which has permitted to cope with variation of 
sounds. As an example application of the proposed method, we have built a music recognition system 
that recognizes instrument names and pitches of the notes included in ensemble music performances. 
Experimental results show that the proposed adaptive mechanisms significantly improve the accuracy of 
sound source identification in comparison to a conventional matched- filter- based method. 

key words auditory scene analysis, sound source identification, sound source separation, music scene analysis, 
automatic music transcription, matched filter 
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